We used data from the Fragile Families and Child Wellbeing Study to estimate the effect of a child's poor health on the presence of the father. We investigated whether parents lived in the same household 12-18 months after the child's birth and whether their relationships changed along a continuum (married, cohabiting, romantically involved, friends, or not involved) during the same period. We found that within this short period, having a child with poor health decreased the probability that the parents lived together by 10 percentage points. It also increased the probability that their relationship status moved in the direction of less involvement by 6 percentage points. These results indicate that children's health and family structure jointly shape children's long-term health and economic trajectories.
growing body of research indicates that low socioeconomic status in early childhood sets the stage for increasing disadvantages in both health and educational capital over a child's life course and can cause low socioeconomic status to persist for generations (Case, Lubotsky, and Paxson 2002; Currie and Stabile 2003) . Much less is known, however, about how a child's health affects socioeconomic status. Having a severely unhealthy child may result in substantial financial and emotional burdens to parents and may reduce their capacity to invest in their child's health.
One third of all births in the United States take place out of wedlock (Martin et al. 2002) . Forty percent of nonmarital births are to parents who are cohabiting (Bumpass and Lu 2000) , and another large proportion are to parents who are romantically involved but not living together at the time of the birth . Having a child in poor health may be particularly destabilizing for unmarried parents, who represent a group that is already at high risk for relationship instability (Graefe and Lichter 1999) and poverty (Proctor and Dalaker 2003) . 1 To the extent that this is the case, unhealthy children with unmarried parents may be at particular risk for receiving low levels of parental investment in their health.
We used data from the national longitudinal Fragile Families and Child Wellbeing Study (hereafter Fragile Families Study) of mostly unwed parents to examine how a child's poor health affects one human resource that is potentially available to the child: the presence of the father. We estimated the effects of having a severely unhealthy infant on the probability that parents lived together (were married or cohabiting) 12-18 months after the birth of the child, as well as on changes in their relationship status along a continuum (married, cohabiting, romantically involved, friends, or not involved) during the same period. We explored how the effects of children's poor health varied by the initial relationship status of the parents, the mother's age, parity, and other characteristics. The results provide important information about the relationship between children's health and family structure and contribute to an understanding of the complex processes underlying children's health trajectories and accumulation of human capital, particularly among families with low socioeconomic status.
negative effects of which can be offset, at least in part, by parental investments in the child's health. Because wealthier parents can invest more in their children's health and because older children have been subjected to more shocks, the difference in the health of poor and nonpoor children increases with age. Currie and Stabile extended the analysis by investigating whether poor children are less able to recover from a given health shock or whether they tend to experience a greater number of health shocks. They found that the latter explains the widening socioeconomic gap in children's health with age.
These recent studies have focused primarily on causality in one direction, from income to health, but have suggested that feedback from children's health to parents' income may play a role in shaping children's health trajectories. 3 Given the findings cited earlier that children's poor health is related to marital disruption and that children who live in single-parent households are at high risk of living in poverty, it follows that being in poor health has detrimental effects on a child's socioeconomic status. We investigated causality in this (reverse) direction by estimating the effect of a child's health at birth on the relationship status of the parents 12 to 18 months later, using a national sample of children who were at high risk of living in both single-parent households and poverty.
CONCEPTUAL FRAMEWORK
We begin with a simplified underlying behavioral model in which a parent's utility is a function of leisure (L), goods consumed (G), and the quality of his or her children (C Q ):
(1)
Child quality is produced using a set of time inputs (resources) (R T ), financial resources (R F ), and the endowed health of the child at birth (E):
(2)
The parent maximizes utility subject to the production function (2), as well as to income and time constraints. From this constrained utility maximization, we can derive simplified reduced-form demand functions for resources, where Y is income and P T and P F are the prices of time and financial resources, respectively:
In this article, we present estimates for Eq.
(3) for one type of human resource: father's involvement. We characterized father's involvement in terms of the father's commitment to the relationship with the mother, not in terms of the quality of the relationship with the mother or the quality or quantity of time the father devotes to the child. To estimate this model, we needed good measures or proxies for income, resource prices, and the child's health.
Two key methodological challenges confronted us in using this model to estimate the effect of children's poor health on the parents' relationship status: reverse causality (the parents' relationship status could affect children's health) and omitted-variable bias, or endogeneity (the association between children's health and parents' relationships could be the result of unobserved factors that we did not measure). We addressed the first issue by attempting to define children's poor health as a severe condition that was present at birth and using longitudinal data so that the temporal ordering of the events is clear. We addressed the second issue by attempting to define children's poor health as an exogenous 3. Case et al. (2002) examined the effects of children's health on parents' participation in the labor force and found no effects. or random shock, including a rich set of covariates in our models, and using econometric techniques to test for endogeneity and to address it if necessary.
DATA
The Fragile Families Study has followed a cohort of new parents and their children in 20 U.S. cities (in 15 states). The study was designed to take a longitudinal look at the conditions and capabilities of new (mostly unwed) parents; the nature, determinants, and trajectories of their relationships; and the long-term consequences for parents and children of welfare reform and other policies. By design, approximately three quarters of the sampled births were to unmarried parents. Both the mothers and the fathers were interviewed in the hospital at the time of the births (the fathers were interviewed by telephone or in person outside the hospital when the interviews were not completed in the hospital) and reinterviewed over the telephone when the children were 12-18 months old. 4 Baseline interviews were conducted with 4,898 mothers from 1998 to 2000; 89% of the mothers who completed baseline interviews also completed follow-up interviews. The data from the Fragile Families Study are well-suited for modeling relationship status and change because they include considerable detail about parents' relationships and living arrangements, as well as demographic factors (race-ethnicity, age, education, and the presence of other children) of both mothers and fathers.
MEASURES
In this article, we present estimates of the effects of children's poor health on parents' relationship status. In this section, we describe the measures we used in our analyses and present summary statistics from the data. We excluded multiple births and cases for which we did not have full information at both waves, resulting in a sample of 3,920 cases.
Parents' Relationships
As we discussed earlier, the majority of parents in the Fragile Families sample were unmarried when their children were born. At the baseline (the child's birth), there were five categories of relationships: married, cohabiting, romantically involved, friends, and little or no relationship. At the follow-up, there was an additional category: separation or divorce. 5 In our multivariate analyses, we looked at the parents' relationship status at the follow-up, given the parents' relationship status at the baseline. Almost two thirds (63%) of the parents were cohabiting (37%) or married (26%) at the baseline, and another quarter (26%) were romantically involved but not living together. Among unmarried parents who cohabited at the baseline, 30% no longer lived together at the follow-up, while about 15% had married. The vast majority (94%) of the parents who were married at the time of the birth were still married at the time of the follow-up interview. 6 We also considered a broad measure of whether the parents' commitment to the relationship increased or remained the same (versus decreased) between the baseline and the follow-up. For example, consider a case in which the parents were romantically involved but not living together at the baseline: if the parents were "just friends" at the follow-up, we considered the level of commitment to have decreased. If they remained romantically involved, lived together, or had married by the follow-up, we considered their commitment to the relationship to have "stayed the same or increased." 7 The parents' level of commitment, as we characterized it, decreased in about a quarter (28%) of the cases. In general, the less committed the initial relationship, the greater the likelihood that the level of commitment decreased. 8 In our models, we estimated two outcomes: (1) whether the parents lived together (were married or cohabiting) at the follow-up and (2) whether their commitment to the relationship stayed the same or increased between the baseline and the follow-up (versus decreased). For the latter, we excluded the 205 sets of parents who had no relationship at the baseline.
Children's Poor Health
As we discussed earlier, our goal was to estimate the effect of a child's poor health on the parents' relationship status, not the other way around. Thus, our ideal measure of a child's poor health would encompass severe congenital problems that require significant additional time and/or financial resources to raise the child. The conditions would be chronic, rather than single episodes of acute conditions. We characterized children's poor health using three criteria that provide as close to this ideal measure as possible.
Our first criterion was based on birth weight, which has two key advantages. First, mothers report it accurately. 9 Second, numerous medical studies have related low birth weight to children's health problems (see Hack, Klein, and Taylor 1995) . That said, rates of poor health conditions increase as birth weight decreases, and many children who are born at less than 5.5 pounds (the standard cutoff for low birth weight) have no health problems (Hack et al. 1995) . Therefore, in order to identify cases of serious and chronic health problems more accurately, we used a more stringent cutoff of less than 4 pounds (2.5% of sample). 10 The second criterion was the mother's report at the follow-up that the child had a physical disability, such as cerebral palsy or Down syndrome, which would have been present at birth (2% of the sample). The specific survey question we used captures the very types of severe and chronic health conditions we wanted to measure. 11 The third criterion, the child had neither walked nor crawled by the time of the followup interview 12 to 18 months after the birth (1% of the sample), was intended to capture severe developmental delays. 12 Overall, about 5% of the children in our sample met at least one of these three criteria and were therefore characterized as having poor health. 13
Other Determinants of Parents' Relationship Status
The variables in our models of parents' relationship status are presented in Table 1 , both for the sample we used to predict whether the parents lived together at the follow-up (n = 7. This measure is simplistic and is not a measure of the quality of the relationship. 8. See Reichman et al. (2003a) for the distribution of changes in parents' relationship status between the baseline and the follow-up. 9. In a separate analysis, we compared mothers' reports of their infants' birth weight with the corresponding figures from the hospital records for a subsample of over 1,800 cases. The correlation of birth weight from the two sources was .94.
10. In the medical literature, a cutoff of 3.5 pounds is used to define "very low birth weight." We used a slightly higher cutoff to ensure adequate sample sizes for analysis.
11. The exact wording of the question about disability was as follows: "Does (CHILD) have any physical disabilities?" (underlining included on the survey instrument). If the respondent answered "yes," the following was asked, "What type of physical disability does (he/she) have?," with the following response categories (verbatim from the survey instrument): Cerebral palsy, total blindness, partial blindness, total deafness, partial deafness, Down's syndrome, problem with limbs (specify), and other (specify).
12. This criterion is stricter than "does not crawl by 12 months," which is cited by the National Center on Birth Defects and Developmental Disabilities (NCBDDD; 2003) as a possible sign of developmental delay.
13. The percentages for the individual measures sum to more than 5 because some children fit more than one criterion. Mother has a child (children) with another father (fathers) .33
.33
Father has a child (children) with another mother (mothers 3,920) and for the sample we used to estimate whether the parents' commitment to the relationship stayed the same or increased versus decreased (n = 3,715). In general, we used mothers' reports for information about the mothers and fathers' reports for information about the fathers. However, in cases in which the fathers' data were missing, we used the mothers' reports about the fathers. Unless otherwise noted, all characteristics were measured at the baseline. As indicated earlier, the rich nature of our data allowed us to control for certain characteristics that may otherwise result in a spurious relationship between children's health and parents' relationship status. 14 We included a set of basic sociodemographic characteristics for each parent, such as race-ethnicity, age, and education, as well as immigration status of the mother (whether she was an immigrant). These factors, particularly educational attainment and Medicaid (whether the birth was covered by Medicaid or another governmental program), were included as proxies for poverty status. With over half the births covered by Medicaid, it is clear that a large proportion of the sample was poor or near-poor. We included whether the mother lived with both parents at age 15 and a measure of her religiosity, since both factors may be related to her relationship behavior, and possibly child health. We included state fixed effects to control for policies or other state-level characteristics that may affect both parents' relationships and children's health.
A measure that was unique to our data was whether the parents had children with other partners, which allowed us to go beyond parity in characterizing the existence of parents' other children. The parents' relationship trajectory, and their child's health, may be influenced by the quality and quantity of other children they have (we do not have data on the quality of these children), both together and with other partners. 15 One third of the fathers in the sample had at least one child with another partner-a finding that is consistent with ( 15. Unlike our other covariates, which were measured at the baseline, limitations in the data made it impossible to ascertain whether the father had any children with another partner at the time of the birth. Therefore, we used the mother's report at the follow-up for this measure. studies that have indicated that men with low wages are more likely than are those with higher wages to remain unmarried and to father children with multiple partners (Willis 1999) . Similarly, one third of the mothers had at least one child with another father at the time of the baseline. We also included the gender of the focal child in our analyses for two reasons: (1) as a measure of child quality, because past research has found that the child's gender can affect unwed parents' likelihood of getting married (Lundberg and Rose 2003) , and (2) because the mean birth weight of female infants is lower than that of male infants (Goldenberg et al. 1997 ).
Because we are interested in changes in relationships, we included the initial relationship status (whether the parents were cohabiting or married at the baseline and the number of months they knew each other prior to the birth) and a broad initial measure of the quality of the relationship at the baseline (whether the father came to the hospital at the time of the birth). We also included (1) the number of months between the mother's baseline and follow-up interviews, to control for the length of time during which the parents' relationship could have changed; (2) whether the mother rated her own health as very good or excellent (versus good, fair, or poor) at the baseline, to disentangle the effects of the child's health from that of the mother; and (3) in certain models, several measures of prenatal substance use by the mother, since these behaviors may affect both a child's health and the parents' relationship. Specifically, we included whether the mother smoked cigarettes at all, whether she used illicit drugs at all, and whether she consumed alcohol at least several times per week during the pregnancy.
MODELING STRATEGY
We can express Eq. (3) as follows:
Parents' relationship = f (the mother's and father's characteristics, the child's health; µ).
Here we considered the father's presence, represented by the parents' relationship status or level of commitment, as a potential resource available to the child. In this simplified model, the parents' relationship is a function of the mother's characteristics, the father's characteristics, and the child's health. The parental relationship function may also contain another set of factors, denoted by µ, that are unobserved. The estimated effect of the child's poor health will be unbiased as long as µ, the error term in the relationship equation, is uncorrelated with our measure of the child's health. As discussed earlier, we constructed our measure of the child's health and included a rich set of control variables in order to minimize the chance of a spurious correlation between the child's health and the parents' relationship status (omitted-variable bias). To test whether we were successful, we estimated a bivariate probit model that jointly estimated the child's poor health and the parents' relationship status. As part of the two-equation system, we modeled the child's poor health as follows:
The child's poor health = g (the mother's and father's characteristics, availability of prenatal and perinatal health care).
Eq. (5) expresses the child's health as a function of parental characteristics, as well as the availability of health care inputs. It also includes an error term.
The two-equation system in which we jointly estimated Eqs. (4) and (5) must be identified either by imposing exclusion restrictions or by setting restrictions on the correlation coefficient of the error terms in the two equations (see Altonji, Elder, and Taber 2000) . We imposed exclusion restrictions, which required finding theoretically valid identifiers (predictors in the child's health equation but not in the parents' relationship equation) that satisfied two conditions: first, they had to be jointly significant in predicting the child's poor health (prediction), and second, they had to be uncorrelated with the parents' relationship status (excludability). 16 We used three identifiers: the number of obstetricians-gynecologists in 1996 per 10,000 women aged 15 to 44 in the city of the child's birth, the presence of a Level III neonatal intensive care unit (NICU) in the hospital where the baby was delivered, and the number of abortion providers who performed more than 400 abortions in 1996 in the county or counties corresponding to the city in which the child was born. 17 The first two are proxy measures for access to care, and the availability of abortion may be related to the wantedness of the child (see, e.g., Grossman and Joyce 1990 , which showed that children who are more wanted tend to receive greater levels of prenatal care). There was considerable variation in the availability of these inputs: the number of obstetriciansgynecologists ranged from 7 to 42, and the number of abortion providers ranged from 2 to 35.
RESULTS
As we just discussed, in the bivariate probit models we estimated, we found that our three identifiers jointly predicted a child's poor health but not the parents' relationship status. 18 That is, we met the two conditions of prediction and exclusion just described. We then examined ρ, the correlation between the error terms of the two equations, and found it to be insignificant across all specifications, precluding the need to rely on bivariate probit estimates. In other words, we are confident that the probit single-equation estimates do not reflect a spurious correlation between a child's poor health and the parents' relationship.
Because we are satisfied that a single-equation probit is the more appropriate specification, we focus on those results. In Tables 2 and 3, we present probit estimates of the effect of a child's poor health on whether the parents lived together at the follow-up and whether their commitment to the relationship stayed the same or increased. In all models, the standard errors are corrected for city clustering of observations using the Huber-White method. Because the coefficients in these models are not easy to interpret, we also present marginal effects. In both tables, the difference between Model 1 and Model 2 is that the latter includes prenatal maternal behaviors (smoking, drinking, and drug use).
Both models shown in Table 2 indicate that a child's poor health significantly reduced the probability that the parents lived in the same household at the follow-up. The marginal effect indicates that a having a child in poor health reduced the probability that the parents were cohabiting or married at the follow-up by 10 percentage points.
The signs of the coefficients for predictors other than the child's health are as expected. The likelihood that the parents were cohabiting or married at the follow-up is positively associated with the mother's education, the father's age, the infant's parents having resided together at the baseline, 19 the father having visited in the hospital, and the parents having other children together. 20 Mothers who were foreign born and those who 16. The tests are described in more detail in Reichman, Corman, and Noonan (2003b) . 17. We obtained data on obstetricians-gynecologists from the American Medical Association and population data from the 2000 U.S. census. In addition, we collected data on Level III NICUs from the American Hospital Directory, and data on abortion providers were compiled for us by the Alan Guttmacher Institute.
18. The results of the bivariate probit models are presented in Reichman et al. (2003a) . 19. We used the mothers' baseline (contemporaneous) reports of the baseline relationship status in all models. However, since the mothers' contemporaneous and follow-up (retrospective) reports of the baseline relationship status did not always concur, we ran a separate set of models that included retrospective instead of contemporaneous reports (not shown). These supplemental models produced similar results to those presented here.
20. The associations of the control variables with relationship status should not be interpreted as causal effects because we did not address potential bias in those estimates. were white or Hispanic were more likely to live with the babies' fathers at the follow-up than were their native-born and nonwhite/non-Hispanic counterparts. It is interesting that the father having at least one child with another partner was associated with a decreased probability that the parents lived together at the follow-up, even when the baseline relationship status, the child's health, and the other covariates were controlled. This large association is equivalent in magnitude to the effect of the focal child being in poor health (and in the same direction) and to the association of the parents having other children together (in the opposite direction). The mother having at least one child with another partner, though just as common, was not associated with whether the parents lived together at the follow-up. Finally, the results are similar across the two models, and the mothers' behaviors during pregnancy did not have statistically significant associations with the parents' follow-up relationship status when the other covariates were controlled. Table 3 indicates that having a child with a severe health problem significantly reduced the likelihood that the parents' level of commitment to the relationship either stayed ( the same or increased by about 6 percentage points. 21 The associations of most other predictors are consistent with those in Table 2 . Note again that the father having children with another partner has a very large negative association with commitment to the relationship. In addition, mothers who smoked during pregnancy were more likely to experience a decline in the level of commitment to the relationship. Finally, we investigated whether the effect of having a child in poor health interacts with some of the other covariates. We estimated probit models for both outcomes for the following subgroups: first births, mothers on Medicaid, mothers who were unmarried at the baseline, mothers who were living with the fathers (married or cohabiting) at the baseline, mothers who were not living with the fathers at the baseline, mothers whose ( 21. Although the effect is not statistically significant (p = .11) in Model 2, which adjusts for prenatal substance use, the marginal effect is identical to that in Model 1, which does not adjust for these behaviors.
babies' fathers had children with other partners, mothers in different racial-ethnic groups, and mothers in different age groups. We found that the effects for mothers who were unmarried at the baseline, for first births, and for mothers on Medicaid are virtually identical to those for the full sample (for both outcomes). 22 Because the cell sizes were small in many of the other subgroup analyses, the results are not always conclusive and should be interpreted with caution. That said, the effects for mothers who were younger than 21 are more than twice those for the overall sample and highly significant, while the effects are insignificant for mothers who were older than 21. 23 In addition, the child's poor health was twice as likely to destabilize the relationship when the parents were living together at the baseline than when they were not. The last result is not surprising, since parents who were not living together at the baseline were much less likely to do so at the follow-up, with or without an unhealthy child. 24 We found no other differential effects by subgroup (the results are available from us on request).
Our results complement those of Carlson, McLanahan, and England (2004) , who used data from the Fragile Families Study to examine the associations of parents' economic, attitudinal, and relationship characteristics at the baseline with their relationship status at the follow-up. Their sample consisted of parents who were unmarried at the baseline. Carlson et al. controlled for demographic factors, health status, and the generosity of state welfare benefits. They did not include measures of child quality in their models. They found that the father's earnings, the mother's education, the mother's trust of men, both parents' positive attitudes toward marriage, and both parents' perceptions of the supportiveness of their partners at the baseline were positively associated with being married at the follow-up. The father having had a problem with substance abuse and the parents having had a high level of conflict in the relationship were negatively associated, and supportiveness in the relationship was positively associated, with nonmarital cohabitation at the follow-up. The father having been physically violent was negatively associated with the maintenance of a romantic noncohabiting relationship. Our analyses of the effects of children's poor health on changes in parents' relationships, which did not restrict the sample to parents who were unmarried at the baseline, revealed associations of mother's education, the parents having other children together, and the father having children with other partners similar to those found in Carlson et al.'s study. In sum, we found that having a child in poor health reduces the probability that parents live together 12-18 months after the child's birth by 10 percentage points and that parents' commitment to the relationship stays the same or increases by 6 percentage points. These effects are much larger than those found in previous studies that focused on divorce, and we found that they occur very early in a child's life. Corman and Kaestner (1992) found that white women who were married at the time of the birth were about 3 percentage points more likely to have divorced if their child between ages 3 and 15 had a physical health condition. Mauldon (1992) found that a complicated delivery increased the risk of divorce among parents with children from birth to age 2 by approximately 2 percentage points (evaluated at the mean). Joesch and Smith (1997) presented a range of results for different definitions of children's disabilities. The finding that was the most relevant to the current study was that low birth weight was associated with a 1-percentage-point increase in the risk of divorce. This result pertained to children who were aged 2-17.
It is important to point out that certain limitations in the data may detract from the generalizability of our results. First, as discussed earlier, we did not have adequate sample 22. It is important to keep in mind that since the study oversampled nonmarital births by design, the results for the full sample may be driven largely by the nonmarital sample.
23. Sample sizes precluded assessing effects for teenage mothers. 24. See Reichman et al. (2003a) for the distribution of changes in parents' relationship status between the baseline and follow-up. sizes to explore many potential interactive effects. Second, the sample was exclusively urban and thus heavily poor and minority; although such high-risk families are an important group to study, they are not a nationally representative sample as the previous studies on this topic have used. 25 Third, we needed to rely on self-reported health status and prenatal behaviors collected shortly after the child's birth, a major event that, in itself, may have had bearing on such reports.
CONCLUSION
Past research has found that children's poor child can lead to marital dissolution, placing unhealthy children in "double jeopardy" for future health and economic outcomes, and that nonmarital relationships are more volatile than marital relationships in that they are more likely to end and to have shorter durations. In our study, we tied together these literatures by examining the effects of children's poor health on parental relationships using a national sample of mostly unmarried parents.
We found that within a short time (12 to 18 months after the birth), having a child with poor health decreased the likelihood that the parents were living together (were married or cohabiting) and increased the likelihood that their relationship moved in the direction of less involvement. These results suggest that the period of paternal detachment that unhealthy children experience is even longer than previous studies have indicated.
We found strong effects of children's poor health on parents' relationship status for those who cohabited at the baseline, whether married or not, indicating that the previous studies that focused on marriage and divorce told only part of the story. We also found strong effects among young mothers. Finally, we found that the father having at least one child with another partner had a strong independent negative association with the parents' relationship status. These results underscore the importance of incorporating the realities of complex families into analyses of children's health and family structure.
Our results have important implications for understanding the processes underlying the intergenerational transmissions of health and poverty. Recent studies have highlighted the role of socioeconomic status in determining the health and economic trajectories of children as they age. In particular, poor children receive fewer health investments that can buffer the effects of adverse health shocks. This recent line of research has focused primarily on causality from income to health, but has also suggested that children's poor health may affect the parents' income. Our results suggest that children's poor health may affect parental income through parental relationships early in children's lives, and therefore that children's health and family structure jointly shape children's long-term health and economic trajectories.
